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Abstract 

The interplay of genetic and environmental factors in shaping human behaviourbehavior and 

mental health staysremains a centralpivotal question in psychological research. This paper 

givesprovides a comprehensive overview of the existentexisting literature on the relative 

contributions of the genes and the environment focusingthis topic, with a particular focus on twin 

and adoption studies, epigenetics, and gene-environment interactions. The paper emphasisesIt 

emphasizes the importance of considering both genetic anand environmental factors when 

investigating human behaviourbehavioral development and mental health and highlights 

potential areas for future research. 
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The Complex Interplay of Genetics and Environment in Shaping Human Behavior 

and Mental Health 

Understanding the respective roles of genetic and environmental factors in shaping 

human behaviourbehavior and mental health is a fundamental question in psychology. overOver 

the years, twinstwin and adoption studies, as well as advancescoupled with advancements in 

molecular genetics, have givenyielded valuable insights into the contributionsinterplay of nature 

and naturenurture.  This literature review aims to provide a comprehensive overview of the 

literature, includingexisting research, elucidating the current Stateunderstanding of Knowledge 

on gene-environment interactions, and discussdiscussing the implications for further research 

and potential applications in prevention and intervention strategies. 

Twin and Adoption Studies 

Twin and adoption studies have been instrumental in disentangling geneticthe influences 

of genetics and environmental influenceenvironment on human behaviourbehavior and mental 

health. Twin studies compare the concordance rates of a specific traittraits or disorderdisorders in 

monozygotic (identical) and dizygotic (fraternal) twins, while. In contrast, adoption studies 

compare theexamine similarities between adopted children and their biological and adoptive 

parents (Plomin etalet al., 2013). These study design help to estimatedesigns aid in estimating the 

heritibilityheritability of a trait, which isdefined as the proportion of phenotypic variance 

attributable to genetic factors:. 

These studies have consistently demonstrated that genetic factors account for a 

significant proportion of the variance in numerous behaviouralvarious behavioral traits and 

mental disorders, including intelligénceintelligence, personality, and major depressive disorder 

(Kendler et al., 2012; Polderman et al., 2015, Kendler et al., 2012). But, it is important too note 
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that). However, heritability estimates canmay vary dependingcontingent on the population and 

environmental conditions under study, emphasisingemphasizing the need for caution when 

interpreting these findings. (Turkheimer, 2000). 

Epigenetics 

Epigenetics is, defined as the study of heritable changes in gene expression that do not 

involvecaused by alterations in the DNA sequence, has emerged as a crucial factor in 

understanding the gene-environment interaction between genetic and environmental factors. 

Epigenetic modifications, such as DNA-Methylation and Histone Modification, can be 

influenced by. Environmental factors, such as stress, nutrition, and exposure to toxins, etc.(can 

influence epigenetic modifications, including DNA methylation and histone modification (Feil & 

Fraga, 2012). These modifications in turn can have lasting affectsenduring effects on gene 

expression and contribute, contributing to individual differences in behaviourbehavior and 

mental health (Nestler et al., 2016)..). 

Epigenetic research has providedprovides compelling evidence for the role of 

environmental factors in shaping behaviourbehavior and mental health through changes inby 

influencing gene expression ofwithin DNA. For examplesexample, studies have shown that early 

-life stress can lead to longlasting changesinduce long-lasting alterations in DNA methylation

patterns, which can increasepotentially heightening the risk of mental health disorders such as 

depression and anxiety (Labonté et al., 2012). AlsoFurthermore, epigenetic changes can be 

transmitted across generations, suggesting that environmental influences on behaviourbehavior 

and mental health can have transgenerational effects (Franklin et al., 2010)). 

Commented [CP15]: In general contexts, the 
use of 'And' and 'But' as conjuncAons at the start 
of sentences has gained acceptance in recent 
years. In academic work, it tends to add a touch 
of informality, which may not be desirable. We 
normally advise omiZng these conjuncAons in 
favour of more formal alternaAves, such as 
'Moreover', 'Furthermore', and 'In addiAon'. I've 
amended these throughout to improve the 
register. 

Commented [CP16]: In addiAon to presenAng 
a posiAve view of epigeneAc research, I suggest 
acknowledging any potenAal counterarguments 
or challenges to the field of epigeneAcs, to 
provide a more balanced and comprehensive 
perspecAve, considering this is intended to be a 
literature review.  
 
For example, you can state that the field is sAll 
relaAvely young and that there may be areas of 
uncertainty or controversy. You can discuss the 
need for further research to fully understand the 
extent and implicaAons of epigeneAc 
modificaAons on gene expression and 
subsequent outcomes. 
 
AddiAonally, you can briefly menAon any 
contrasAng studies or findings that might offer 
different interpretaAons or challenge some of the 
established conclusions in the field of 
epigeneAcs. This does not negate the importance 
of the research but rather highlights the ongoing 
scienAfic inquiry and the need for conAnued 
invesAgaAon. 

Commented [CP17]: It's best to avoid 'Also' as 
a conjuncAon in academic work. It's overly 
conversaAonal and not considered standard 
formal usage. 



GENETICS AND ENVIRONMENT IN HUMAN BEHAVIOR 5 
 

 

Gene-Environment Interactions 

Gene-environment interactions refer to the interplay between genetic susceptibility and 

environmental exposure in shaping individual differencesvariations in behaviourbehavior and 

mental health. These interactions The interaction between specific genetic variants and 

environmental factors can be investigated through candidate gene studies or genome-wide 

association studies (GWAS) that examine the interaction between specific genetic variants and 

environmental factors and how they interact (Duncan & Keller, 2011). 

One well -known example is the interaction between the serotonin transporter gene (5-

HTTL-PR) and early life stress in predicting depression risk (Caspi et al,., 2003). Individual 

persons withIndividuals carrying a short allele of the 5-HTTLPR gene, who also experiencehave 

experienced early life stress are at a bigger, exhibit an increased risk of developing depression 

compared to those withpossessing a long allele or those who didhave not experienceexperienced 

early life stress. This finding highlights the importance of considering both genetic and 

environmental factors when investigatingexploring the aetiologyetiology of mental health 

disorders. 

Another example of gene -environment interaction is the interplay between the FKBP 

5FKBP5 gene and childhood trauma in the development of PTSD (post-traumatic stress 

disorder). Study’s (PTSD). Studies have shown that individuals carrying specific risk alleles of 

the FKBP5 gene and exposed to early -life trauma are at ahave an increased risk of developing 

PTSD (Binder et al., 2008). 

Challenges and Future Directions 

Despite the advances in understanding gene-environment interactions, several challenges 

remain one. A notable limitation is that most studies have focused on candidate genes with a 
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known or hypothesised rolehypothesized roles in the development of specific disorders. 

ThisSuch an approach might notmay fail to capture the full spectrum of genetic variants involved 

in gene-environment interactions (Manuck and& McCaffery, 2014). PlusFurthermore, many 

studies have investigated only 1focused on a single or a few limited number of environmental 

factors, whereasoverlooking the developmentcomplexity of behaviourbehavior and mental health 

is, which are likely influenced by multiple environmental factors. 

FutureFor future research should make sure, it is essential to adopt more comprehensive 

approaches, (such as polygenic risk scores), which  that consider the cumulative effect of 

multiple genetic variants, and multivariatesuch as using polygenic risk scores. Multivariate 

models that, which incorporate multiplenumerous environmental factors, should also be 

employed (Belsky et al., 2013). In addition to this, we need to do moreAdditionally, further 

longitudinal studies to spotlightshould be conducted to examine the temporal dynamics of gene-

environment interactions and their influence on behaviourbehavior and mental health across the 

lifespan. 

Conclusion 

In conclusion, a lotthe concept of gene-environment interactions emphasizes the 

necessity to consider both genetic and environmental factors when researching human behavior 

and mental health. A substantial body of research has provided evidence for the significant roles 

of boththat genetic and environmental factors play in shaping human behaviourbehavior and 

mental health. Twin and adoption studies have quantified the heritability of various traits and 

disorders, while epigenetic research has elucidated the molecular mechanisms through which 

environmental factors can influence gene expression. Gene-environment interactions emphasise 

the necessity for considering not only Together, these studies demonstrate that genetic factors but 
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also and environmental factors when investigating the development of human behaviour and 

mental health. Combined, these show that both genetic and environmental factors have 

significant roles insignificantly contribute to shaping human behaviourbehavior and mental 

health. 

Despite these advances, much remainremains to be discovered aboutregarding the precise 

mechanisms through which genes and the environment interact to shape behaviourbehavior and 

mental health. Future research should focus on identifying specific gene -environment 

interactions, —exploring the role of epigenetics in mediatingas a mediator of these interactions, 

—and considering the potential implications for prevention and intervention strategies. 
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